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^ -fr^l 71^-g- ^^r^T]] MM*] ^ ol-g-tb ^flS »<HH 

^ ?A°-S., (l-x)(A'i- y A" y )0-xP 2 0 5 (0 < x <1, 0 < y < 1)°.S Ms]^, A' ^ A"tt Ca, 
Ba, Sr, Zn, Mg, Mn, Cu» ^*Rr SEtt A o v 7l -R-*l*ll 2^#<>fl ^ 

^ 2:^1 ^ ^7H11- ^^*>°i , 1000 °C ^ 7V^-^>£.S. ^ 5&^r £7 

^ ^Hl ^ ^A^, SLtt ^^Hr ^£ 31^ ^ -H-^i 

^# ^ XliliELS., ^ 7fl3flAlE^(NP0 MUX), ^o]£^5)-g- 0_^efl0lEi, 7}$;, 

-a-^i, 7^^^, -B-^i7m 
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Sl^zfl 41 g °lt ol-g-*V o-^^il 7 ]# xlls U-^ {Phosphate 

Ceramic Compositions with Low Dielectric Constant and Method for Manufacturing Dielectric 
Substrate Using The Same} 

f>°l33.4 <3^<^M *H 3S 3|- Sj^CMIC, microwave integrating 

Circuit) -f-ofl A>-g-£l^ ^71, 7fl3flAlEi, ^E-]-g- -fr^Tifl, -fr^ £2}. 

S(waveguide)-§- ^flS^- ^ iflJf ^ 7 1 ^(substrate) *fl£.«1| 

*f|5j-e) ^ o]§ ol-g-^j- -f}-;^! 71^ ^fls «o v ^°ll 3°H=r. 

^iL^ -H^T ^if ^ ^-Al^ ^.g-ofl ^ ^ofl alo^, ^Sj-, JL^ 

-£2H£n> 0>u|el- 3^3^ ^Jl^ #7 r £. ^ GHz ^ H o]^B] ol-g-o] §^ <£^5] 

ul ^^-H, 71^1 A}-§-£^ ^#^1 °l^£r JI^S). Cfl^ofl ^ 
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^ iflJf £^14 ^O.S Si 7^ 7 fl^ ^4 ^<gol ^-S. yj 

^7>5] #^<y Ag, Cu ^#°] -B-el^nV, 014 ^ ^^-o. £ t= ^.^ ol 

iooo°c ^©.s. 7i^2f^ <%^^ iooor o^o^ ^ 

7l#ofl ^ 7^ 7^ o) 7 }±-ffr ^^r£.*)^ A-fl +( g [ ass 

ceramics)7)- tflx^^l, *1 ^ IH^IM- t^sj ^7Ha)^1 74 o.^ o_ 

^-7fl^ 10-297960^^] 711^5)^ oj^ ^ ^ Zn2Si04 Si02 ^^ofl Si0 2 -Li 2 0-Zn0 -fr 
°l-§-^H ^ 800~1000°CS ^Jl -B-^ ^4 $-#^0} S^#ofl ^ 

3H4. 
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H -fr&ns- SL^9KP 2 0 5 )3)- 27} ^(Ba, Sr, Ca, Zn, Mg, Cu, Mn) ^Srl-g- 

til^-S. ^*}<^ xi-fi-^^l: ^8>^L, 27} ^ ol-^-i-o] ji-g-^ ^ o. s o.^ 
-g-o]s>5L^ *r53°-^, #Hfl^7> o}v} ^ S^fl ^ ^7H1# <>l-g-*H A g #^Mr A>-g- 

^ ^ 7^ 7>^>7fl 7^2] 7^}&oj 7l^^ ^clu}^^ o.^} 

^rJE <LV^^o] -f^*V -R-^i^l S^#^r &cf. 

5L^S-g- 7flS ^S.^ 7>^^r S^-tfi^cl) rf^. s.^ol o^rf. 

<io> a o v 7 i^v s.^^. ^^ 7 ) (l- x )(A , 1 - y A" y )0-xP 2 05 (0 < x < 1, 0 < y 

< 1, A' ^ A" = Ca, Ba, Sr, Zn, Mb, Mn, Cu)5. S^l^r -fr^Jfl 2:^#<^1 W ^H^f. 

<n> :e. rt-vg*. A 0 v 7 i*j. sl^s. ^ 2olA]- oj- S .^.(( NH4 ) 2H po 4 )3]- 2 7> ^ Al^-g- q t$ 

*Y cf-g- * ^7H1# ^7>*H £-31tr ^ Tt^Am ^7} 

<12> ^-t^o^ n>o]aS.S)- -fr*i*ll S^#^r (l-x)(A' i- y A" y )0-xP 2 0 5 ^ ^ A"» ^7|-^1 

^ ^l&r^ A"<i 27} o]^ Ca, Ba, Sr, Zn, Mb, Mn, CuS. ^€ 

^Vsl-#-i- ^7>tr ^lSr^ ^-71 B 2 0 3 , Bi 2 0 3 , CuO f^H 

^ 1 # ^#-1- ±£2iH}S. ^7}^ ^l^^cf. 
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S tfl*||^- 4 s «>, ^*H3°-Sfe- -fi-e], oflfl- Li 2 0-B 2 0 3 , Si0-B 2 0 3( 

ZnO-B 2 0 3 iLS^eHH;e(borosilicate) SE^ J2.efl°lB(borate)# ^7}^ ^ 9X^. 
^-foflS. 900 7^ ^oj 7>^*}-cj-. 

(l-x)(A , 1 - y A" y )0-xP 2 0 5 ^<HlA-1 x =l/3olJi A"=0^ nfl MM^ 2:^1-8: A' (A' * A"=Ba , Ca, 
Mg, Sr, Zn, Ni , Mn, CuH t}<#^ 27> oj^-s-o] o]-g-£]^ i o] s^#o|H A" ^o]-^-g- 27} 

-B-^i ^HHl cfl^r ^.Jl7f ol #5^. [A.G. Nord and P.Kierkegaard, Acta Chem. 

Scand. 22, 1466(1968) and J.F.Sarver, M.V.Hoffman, and F.A. Hummel, J .Electrochem. 
Soc. 108, 1103(1961) etc] 

^ 4^ # -f-^fl x=l/4, A"=09l x =i/3 ( A "=0^ ^-^2] 

x=l/43f x=l/3<?l 3^3 # 5.^ *H 3.3.4 cfl^oflA^ Jt^ o.^}.^^ x =l/4^ 

A'^l^-ol Zn ol ^.o^, X =1/3<H A' ^o)^o] Cu , Zn, Mn^ nfl# ^*r^ 

^r£7V S.^ 1100°C ol^-ololA^ ^ ( -^b] , ^/^ej-1-^ ^ =-4* ^3zRr ^1 

^r^H, ^ ^^flS. (l-x)(A , i- y A" y )0-xP 2 0 5 ^l c >n^ x=l/3, A"=0 850M*1 z\ 

^ s]^ Cu, Mn, Zn o]£-°- <#o]£- ^)^)S. Af-g-Sfoc] cfe. o^-e.^ ^^c*) ^ ^ 
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<is> oi ^o. ^1^1^ ^1^^- o.oi~50#% %o] hv^^c-ii, cu# ^lfjfe 

Mn# A oM >*3H 910]^ <#o_ s ^^.o. ^ ^ Tjl^S] ^5 -fl-M}-^^. Zn^ 3f£*V *| 
€r^r #^ 4= ^ ^J^S] tg^o} 3.^3. o.^-*Vcf. aV 7 | 

<19> <= ^S, (l-x)(A , 1 - y A" y )0-xP 2 0 5 ^^^ x=l/4, A'=0«y as^l^iS. A'^ A'^l tf€- 2 

<20> ^ -^^^ 1000~1200°CS Hi i2 ^ * 7^1^7> ^£1^4. <5> 

BaM- Ca^£- HJf S^l-oflAi^ x-l§>7> Si^-M, ^o]^^ ^e«^ 

<2i> g:^ a. ^^oflA-1^ (l-x)(A'i- y A" y )0-xP 2 0574HlA^ x =i/4, A'=0*1 x =l/3, A'=0 

°J 3-f ^ S^#£l ^-f ^ ^5L7> 1100 °C ±^£\7] nj|-g-ofl ^ r> ^-el 

, ^/^#4 ^ 7-1 -g-^ tt^±r ^« ^ S 71 nfl-g-ofl B 2 0 3 , CuO ofl>H ^ 

€ Sfl4 ol^-ol ^^.g. ZJ-zf- 0.01~5f^-f- ^7>sH 7 ^ ^^-g- Al^^^cj-. 

<22> x=1/4( A .=ool ^§ol ^ Bi2 o 3) B2 q 3; Cu05 q. ^ ^ ^.^^ ^ 

^sHr Tfl^ #^ol 7fl^£lol i0ppm/°C °1*}£| ^ ^ 

^ °Jr^^°l <i« ^£ *H 3# ^fl^AlE-KNPO MLCCH1 *}*« ^ & 
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<23> o] 444 s&7] -B-^^l 10~19GHz ^sf^ofl^ 30,000 °]-#°) f-^ 

3l^(Qxf)«- #7] nfl-g-ofl n|.ol HS2 )-^ ^444, ^^v)-, MCM ^ 1§.X) J=L 



<24> ZL^Jl ^- ^6)1 4^ o.^^ 90 0~950°C^ ^ £r£ ^ -ft-*! S. 

^ ^7} 7]$) ^ ^sf^ -£5L7fl^( x f )7f di0ppm/°C o]44 ^o. ^ ^ ^ 

<25> ol§> ^44 ^-^^o^ 7^«J-^o]j tfltflA^ #^iZL7> 

<26> 3± ^ofl 4^ ^44^ (l-x)(A , 1 _ y A , V)0-xP 2 05^^ X^r O^l^O^, A "# 1# 

*1 ^-f4 A"-g- <£oj£: xlQ^jH ^ # olrf. 

<27> a o v 7 ] ^-71^ 900- 1200 ^£ ^^HH 2^1 ?i ^ A o v * ^*>^ 

4. 

<28> ^tj^. ^7)# 900-12005L ^^ofl^i sg^-CLL}-, x =i/ 3 <£ afl A "*fl Cu4 Zn« ^ ^ 

1- ^1^1§>JI^ 7-^ ^o] ^44jEL5. ^-^ ^ S.^^- w-c^^|. 7 | 444 40.4 ^-6. 

<29> #4 ^A^-ofl CuO, Bi 2 0 3 , B 2 0 3 ^<H1 ^dej^ 345: 44 4^4 ^ ^ 

^ $£4. 



<30> 
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<31> A ..6(| <£o]£. ^7>*> ^-f S^l 5E^r ^7HH- ^I**} O.S ^7>^H 

<32> ^ ^. 7 )^ ^-o. # « s v §til^>J7 ( a^H] «1 ^(Polyvinyl 

butiral)4 7>^l( p l a sticizer)l- ^7>s>^ oj-i-§- ^ 0.7} .g^ofl j=o^ cf^- 24*RV ^ 
^"*H 31^ ^(tape casting)-§- #£^1- . 

<33> 01^^ #i(deairing)^ ^, Bfl<g ^ 7 ](Tape caster)-!- - 

^1 10~150^ c£C_ o.^^ ^IgSfl Efl <^oH 1000 o C ^ o. 

<34> ZLi]jL iflJf ^o) o]ifl^ 3)0^ 40~70°CS. 7><1^^ °J-^-g: 7>«fl 

(lamination)^, ^11- <H^*V H7lS ^ ^- 7 )# £-sfl ^(binder burn-out)-8: 7^ 

1000 °C ^1^1^ i^^cf . 

*H4H -fr^l Af-g-t!: ^H^H* o l4 o]^ (printing) ^ H ^ « = 

<36> ^-^ofl *fl^€ 900 °c ^-e<HH 7Br*KE.ii. ^ ^ 

(Ag)3ij- ^-g-^ ^jz). ^^ol 7>^-^Ji, SE^ 7)1^7> iOppm/r 

(NPO MLCOofl A}^ ^ o^cf . o] ™»Y a}^^ o.^ l 0 ~19GHz ^HMH 

30,000 ol^-o^ #^7jl^(Qxf)l- ?>7l nfl-g-ofl uj-ol^^-g. ^ E-) t ±^)o)b\ , s%r£ oj- 

314, MCM -i-^ ^ ^-A] J=L=Lo] 71 ^O.^ A}-g-^- ^ olcf. 



<35> 
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<37> H^JL yJ-^cH) o^V ^-7] -B-^l 900~950°C^1 ±% ^rS. ^ $H >H -^^ JL 

^ 7]S>\ &0_v\, ^-A]^3}-=- ^H7j)^( Tf )7}- i0ppm/°C °1*>^ &Sr g±T ^ ^ ^ 7> 

$7} nfl^ofl -§--8- ^Aj-ig- - ^rf. 

<38> o^}, ^Aj^S. ^tg^cK ZLE-m ^>7l^ -gAHfe Mj-x^ ^ ^ 

Til oi^^7i ^l^sl^ ^, -g- ^}7]^ ^Ai^ofl ^ oj-qrf. 

<39> 1. Aj A ]<^ 1 ~ ^X\d\] 5 

<40> aJa^] i - .OaHI 5^ (l- x )A0-xP 2 0 5 A ^l^r-i- CaS, cflS £^AS 

<4i> 99.9%51 CaC0 3 5f (NH 4 ) 2 HP0 4 1- <£3HH] ^ ^^ji, o]^ 

31 M «im^ -g-^ °-7lltil7> 1 : H ^ a. cj-g-, j£^-g- o}^ ^.aj.^ 

(Cerasperse 5468CF , Sannopco, Japan)!- lir^^ ^7>^^-. °1^7il ltv]Q A]S.-g- ^-^o\] ^ 
Jl ^sj- ^h.^i^o> l-(Yttria stabilized Zirconia)* ^>-§-*>^ 24*}?} 
^^-(mixing)*>^nf. 

<42> ^eisll- J2.-g-<HH 100VS. 7}^}<^ -g-ofll- TflTlt!: ^rS ^-f-^M- 5L7}uM #0). 

^ 1000~1300°C^Ai 2Al# ^o> ^^>o|rf. ^ H ] A -1^ 

24^1^}- -g-ifl (milling)^ 4. 
<43> 10( rc i^-ofl^ £-iH ^tMl^l #^«l^«a-#(PVA, Polyvinyl 

alcohol)^: 10^^- ^7}^ ^ S^SKgranulat ion)*}-^ cj-. S^s)-^ 1000kg/cm 2 ^ <& 
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10mm, ^o) 4~6mm^ ^^c^^-S. 1100~1300°C ^^HH ^-7} 

^7} 3HH 4^(sintering)§}53^. o] nfl , 4=-^ 5 ° C o]v\ ^z]-^ ^^^j-^cf. 

<44> o]<4 ^-o] ± ^ x\^) tfl^ ^ ip^ SA^gu}. GHz 

rfl<*oflA4o] o.^ ^^-gr (Transmission cavity method) ^ ^Hr^ ^ 7l^(P 0 st 

resonator method)-!: ^r-g-^M 4f!£ ^7]^} HP8720C s\S.^ -g-^71 (Network Analyzer)^ ^ 

<45> 4^. jr ^ (i- x )Ca0-xP 2 05 (0 < x <1)^ nfl <£<H*1^ o.^^ 900 

~1200°C<^H ^S}^ ufls] ^ ^jzf -B-^ q-E}-^ ^ojrf. 

<4 6> [SI] 





X 
















CO 


(%) 


(Qxf) 


( e r ) 


(x f> >10-6/°C) 




1/5 


1500 


8.3 


7000 


7.2 


-77.0 


*!*| o)| 2 


1/4 


1100 


16.9 


13900 


9.8 


-45.9 


-^^•1 <^|3 


1/3 


1150 


18.1 


44900 


7.5 


-53 




3/7 


950 


14.7 


46500 


7.0 


-16.0 


4!*M5 


1/2 


950 


14.4 


50200 


5.2 


-52.0 



S. H M-E}-i4 fl^o] ^ x = 1/5 °J ^-f 1500 °C °\] *\ P 2 0 5 ^ *til^ol s. 7 >%Vo1| 

^-Hf 950°C?M ^ oirf. £tr P 2 0 5 ^ ^7H1 trf^ ^ Tjj-^ ^7}*H 

P20 5 ^ ^ (x)7> *l^S}-7} ^-Jl ±^ £-5=* ^7H^1^ ^ ^ o] 

nf^i l/4oflA4 1/3 ^ £7} . -o-^v ^ o.^ ^ o. 
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<49> 2. -g*H 6 - 41 *H 28 

<so> ^Alofl 6 ~ "a A l °fl 28^r (l-x)(A'i- y A" y )0-xP 2 0 5 (A' ^ A" - Ba, Sr, Ca, Zn, Mg, Ni , 

Cu, Mn)*H S^#<HH x=l/4~l/3, A"=0^ A"^0^1 -fj-^l ^4 ^ s.^ 

-3-31*11 -ff^ ^ ^ S-A^ a}2fl^ ^Cf. 

<5i> (1-x) (A'i- y A" y )0-xP 2 0 5 (A' ^ A" = Ba, Sr, Ca, Zn, Mg, Ni , Cu, MnHH 

x=l/4~ 1/3^1 ^£ 99.9%^ A'0°fl Sfl^Rr BaC0 3 , SrC0 3 , CaC0 3 , ZnO, MgO, NiO, 

CuO, MnO# (NH^HPO^ 3 : 2 $J- 2 : 27} #7l i^AjoJ 

<52> 
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IS. 2] 



Al Al ddl 


X 


y i 






Ca 
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Sr 
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Mn 
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Al Al *7 
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i ai a] o3l « 










1 








Al Al cdl Q 












1 






Al Al cA] 1 D 

s 1 ^1 1U 














1 




Al Al Oil 1 1 
















1 | 


Al Al ofl 1 9 
ei 1 "1| l-o 




1/2 






1/2 








Al Al <dl 1 ^ 
s ^| "11 lo 




1/2 












1/2 


Al Al ofl 1 /l 
5. 1 "i| 14 








1/2 


1/2 








Al Al Crll 1 ^ 

s 1 "i| ID 








1/2 








1/2 


Al Al <idl 1 £ 

e 1 ^1 lo 










1/2 




1/2 




Al Al Oil 1 7 










1 10 

i/ ^ 






1 /9 


*{*| all 2 


1/4 


1 














4^1 ofl 18 






1 












^1 19 








1 










41*1 20 










i 








*!*MI21 












1 






^122 




2/3 


1/3 












41*MI23 \ 




1/3 


2/3 












<^|24 




1/3 








2/3 






4^1 *i|25 






2/3 


1/3 










*MM26 ; 






1/3 


2/3 










*!*MI27 i 










1/3 


2/3 






*J*|<4|28 












2/3 




1/3 
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[& 3] 











4}-*M: 






(°C) 


(g/cm 3 ) 


(Qxf) 


(e r ) 


(x fl >40-6/t:) 


Al Al c^l 9 


lloU 


2.95 


44900 


7.5 


-53 


Al Al <^1] £ 


1 1 czr\ 

lloU 


o on 

3.39 


5100 


6.3 


not linear 


1 Al Al Cril 7 


llou 


3.47 


41800 


. 7.4 


-23 


Al Al Odl ft 


o/d 


3.22 


28300 


! 6.2 


-204 


Al Al cdl Q 


i i cn 

llou 


2.98 


52000 


5.8 


-746 


Al Al rdl 1 H 
e ^| "1| 1U 


i Ann 
lUoU 


3.32 


20800 


7.1 


-88 


Al Al d$\ 1 1 
S ^| ^nl 11 


you 


3.69 


46700 


6.7 


-359 1 


Al Al Cdl 1 9 
s ^1 "ll 1Z 


ooU 


3.30 


42300 


7.1 


-98 


Al Al cdl 1 Q 
s 1 "J| lo 


O /O 


3.38 


55100 


7.1 


-80 


Al Al cdl 1 /I 
S 1 "11 14 


yuu 


3.74 


52300 


7.2 


-81 


Al Al oJl 1 c 

e 1 °1| 10 


o/o 


3.80 


43100 


6.9 


-71 


Al Al <M1 1 cr 
5. ^1 "ll lO 


AOr 

y^o 


3.49 


12200 


7.0 


not linear 


Al Al rtll 1 7 
S ^ | "1| 1 / 




3.90 


8300 


8.9 


-170 


-*MM|2 


1100 


3.00 


13900 


Q « 
•j . o 


-AP. 


-4H °i|18 


1170 


5.03 


38100 


11.4 


not linear ! 


°i|i9 


1150 


4.44 


22300 


12.6 


44 


4^1 °i]20 


875 


3.44 


52000 


5.3 


-101 


^1 <^|21 


1150 


2.61 


49400 


5.1 


-27 




1100 


3.51 


8250 


8.9 


-121 


^1 oil 23 


1200 


4.08 


5680 


8.8 


-79 


^M|24 


1100 


3.33 


21600 


7.2 


-65 


^^H125 


1170 


4.90 


33150 


13.0 


79 


4=M| oil 26 


1170 


4.64 


34300 


13.2 


80 


i=MMI27 I 


1100 


3.17 


33600 | 


5.7 


-89 


^*1<4I28 


1100 


3.05 


36570 


6.0 


-41 



(l-xXAi-yA'yXJ^Os (0 < x <1, 0 < y < 1) ^ -ff^ m.a^ q.^ 

\H *7l 3£ 2 g & 34H ^ vys* ^o), 6~174Mfe (l- x )(A' 1 - y A" y )0-xP 2 0 5 (A' ^ 

A" = Ba, Sr, Ca, Zn, Mg, Ni , Cu, Mn)^ x = 1/391 A' ^S)-^ A" *1^ 

±% ^ * -fr*i qq-a 5Jo]q. -fr^*- 5~ 9 nflo. ^ ( ^ nfl 
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<55> £ « ^ ^nj-- ^ 2.^ ^ M-E]-Uj^ <£ - oiuf a 1 = Zn<y 

34- ^ £r£7 r 875°CS nfl-f ^-o.^, rnj-^ A " = Zn, Cu^ Alfrfr T^-fr 
Q ±% ^5L# 925 °C ^ ^-i- ^ oicf. 

<56> gijj. ^ofl 18-28^8- (l-x)(A' 1 _ y A" y )0-xP 2 0 5 (A' £ A" = Ba, Sr, Ca, Zn, Mg, Ni , Cu, 
Mn)^ x = 1/4*1 ^-f A' o)£-o) ^gfsf A" ^ ^ ^ o.^ m.a^ uj-Ef^ 

^, A' = Sr <y ^4 ^ ^£ 7j]^7}- +44^ 7Hi, wl^i^^o] 7)]^ 

* M-^^ A' = Ba<a ^4°fl51 Sr^ *UH 2]^ <#cq ^ £ £ £ jb. - oicf. 

<57> 3> ^ A ]ofl 29 ~ -gAH 48 

<58> ^a1<^1 29 ~ -gAH 48^ (l-x)(A , 1 _ y A" y )0-xP 2 0 5 ^ 2^-§-<>fl ^ ^7> 

tr ^4 °H ^ ^4 -fr^ ^sfl- ^<y*> 3Hcf. ^-7] 4^- ^Al^l^ 

(l-x)(A , i_ y A" y )0-xP 2 0 5 ^ s^ll- #%=als ^^fji 

^71 ^ ^^zj- 24AR > ^ Cu0j B203j Bi2()3 ^ ^ 

cf-§- a 4 a 5^ (l-x)(A , 1 - y A" y )0-xP 2 0 5 S ol =.^^1 ofl ^ 2r*fl-I- ^fj-^ 

^7l 850~1100°C<>fl i^^r^-i: *fl^ ^ -fj-;$ s.^ o. 
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#71 S. 4 52 a 5^ (l-x)(A , 1 _ y A" y )0-xP 2 0 5 ^S##oll #sj-# CuO, B 2 0 3 , 

Bi 2 0 3 « ^7>*V 3-f ^ H71) ^# ^ # ^ ^14. ^} °m ^ 2±x\]±r # 

$ #71 ^Al<^l igofl afl^a^ 2:##(x = 1/4, A' = Sr)2] 7j-f CuO ^ B 2 0 3 ^1 |7M ^ 
-&£7> 900 ^ o>^2f ^ -n)-- ^ £ Tjl^l- -g-o] S^*H 0ppm/°CS Jitfc] 

nJ-sH ^7>^7> S<H*> (l-x)(A , i_ y A" y )0-xP 2 0 5 3£^#£ dt^ol iooo t °1«HH ojjp. 
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< 64 > HLfV 10 ^-eo]j7 ^ t^1^7> 30,000 °1#4 -^-a- 

GHz tfl^ 4°1 3.5-4-8- i*Hl:£ #£4 4~8-§ ^ &4. 

^fl^S, 1,000°C °1*HH ±^o] o]^.o]7.]7) nfl^l £:(Ag)4 ^ ^-g-^ ^4 ^4 ± 
^4 7>^*>ZL, ol^Tfl -B-^^l ^^-o. ^AlEiCMLCCH -fr^S. 4-g- 

°1 7}^*H -fr4 431 -fr^ £r51 4^7> PC S ^4 #*l-g- = 

^12:^71^1 3^44. 

<66> Wr-s], ^7\A}7\ ^7}^, (l-xXA'i-yA'V^^Os ^ (A' ^ A" - Ba, Sr, Ca, Zn, 

Mg, Ni, Cu, Mn)^l -fj-4*ti S^#^r v££r -8~4 £^4 m^o. ^ 

£rS. ^47V nfl-f 2)-7l ufl^r^ -S-Sl «4 oj-^g sfl a] e^NPO MLCC) , 4 

olH^-4^- -2-^44, 7}%, ^4, ^ oj-Efluf s-cH] 4-8-4 7>^|-JI, Hi^ -f^^ -f}-4^ 
^ 2^4 ^^7> ^jl ^ 44 ^-4 ^H34 Ti^ £44 &4 «fl^l 4*cH 
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1] 

A' 31 A"^ Ba, Sr, Ca, Zn, Mg, Ni , Cu, Mn f^H z]-z| *Jb»£ SH-MjI, x ^ y 

^ AA -§-«lS*| 0<x<l,0<y<l^ ol-f-ol^ «M, 

(l-x)(A , 1 - y A" y )0-xP 2 0 5 ^-S 2-$3Sr 3^ o.JL *}^- 7)1 *i-fHd# xfle^ 

2] 

*H 1 %H1 SZ<H>H . #7] 3^-§- 100 f"fHf4| tfl*M CuO, B 2 0 3> Bi 2 0 3 S °l-?-<H*l ^-o. 

S-^-Ei Alensi ^s^s. o.Ol ~ 5#*g=-f 5. 3 ^-fi-^-g: f^lS *Rr ^ 

3] 

(a) A' 2f A"^ Ba, Sr, Ca, Zn, Mg, Ni , Cu, Mn# ^ *}^r nfoflAl ^bMs} , x 
- ^ 0 < x < 1, 0 < y < 121 nfl , (l-x)(A'i- y A" y )0-xP 2 0 5 S 

(b) ^-71 s^-i-s. 3^51 27fl^ «f^-## cj741; 

(c) ^"71 i^Hr ^7111- Strife ^-i- f^lO^ ^l^Tfl 4 

-fr^l 71^ ^ «<Hj. 

13 t 1 * 4] 

3%H1 &<>H, (b) #7^ ^7} S^-§-g- no}^£_ #7}); s$ 7 ] i))o]n 
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13 T 1 * 5] 

--t -T- Si 3# $14I*H 3# 91$^ #31; ^"71 <*lifl## dl^Rr 

<EMlS o)-^^^ ^-i- ^ ojg. oixj.^^ aj-fr^ oj-g-^V o-^^l 71 

*fls HJ-lg. 

I^^J- 6] 

°l-8-t!- -n-^i^l 7]^ y o V1 ^. 
[^T 1 * 7] 

^ 3*H] ^ (AVyAVO^r BaO, SrO, CaO, ZnO, MgO, NiO, CuO, 

MnO f^H ajc^ £ ^i4 S o)=oj^^ ^-fr £^io s ^ $l#<g?f| ^efni 

o]^-*v 71^ yj-^. 

[^t 1 * 8] 

7 ^ y A^ ol^.*V o.^] 7)^0] ^ H o Vrt 
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9] 

A 8%H1 9X°]*\, #7) B 2 0 3> CuO, Bi 2 0 3 ^°lH *>M-^1 
[^■=p-^ 10] 

*fl 3%H1 9X°)*\, W B 2 0 3 , CuO, Bi 2 0 3 f iO lH 2]<^£ ^ # 

7} loo^^ofl ufl^ 0.01-5 f^^-sL c-1 ^ ^HJ ^ ^l^^l 
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